An autoantibody inhibitory to glutamic acid decarboxylase in the neurodegenerative disorder Batten disease.
Mutations in the CLN3 gene are responsible for the neurodegenerative disorder Batten disease; however, the molecular basis of this disease remains unknown. In studying a mouse model for Batten disease, we report the presence of an autoantibody to glutamic acid decarboxylase (GAD65) in cln3-knockout mice serum that associates with brain tissue but is not present in sera or brain of normal mice. The autoantibody to GAD65 has the ability to inhibit the activity of glutamic acid decarboxylase. Furthermore, brains from cln3-knockout mice have decreased activity of glutamic acid decarboxylase as a result of the inhibition of this enzyme by the autoantibody, resulting in brain samples from cln3-knockout mice having elevated levels of glutamate as compared with normal. This elevated glutamate in the brain of cln3-knockout mice co-localizes with presynaptic markers. The decreased activity of GAD65 and increased levels of glutamate may have a causative role in astrocytic hypertrophy evident in cln3-knockout mice, and in altered expression of genes involved in the synthesis and utilization of glutamate that underlie a shift from synthesis to utilization of glutamate. An autoantibody to GAD65 is also present in sera of 20 out of 20 individuals tested who have Batten disease. Postmortem tissue shows decreased reactivity to an anti-GAD65 antibody that may be due to loss of GAD65-positive neurons or due to the reactive epitope being blocked by the presence of the autoantibody. We propose that an autoimmune response to GAD65 may contribute to a preferential loss of GABAergic neurons associated with Batten disease.